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ABSTRACT

More than 80 % of agricultural reservoirs are old facilities over 50 years old, and safety and function declines occur. As a result, safety
accidents such as the collapse of the reservoir have occurred. Precise safety diagnosis is conducted in advance to prevent accidents such
as reservoir collapse, and Water resources facility improvement project are implemented based on priority. However, the priority of the
business is selected based on the subjective judgment of the facility manager. In this study, we set 80 hypotheses based on the results
of precision safety diagnosis and decision-making examples of existing Water resources facility improvement project and selected 45
variables using correlation analysis and significance test. Using logistic regression analysis, the final 21 variables were selected and a
decision support model was presented, and the classification accuracy of the model was 86.8 %. In this research, the part that presented
the quantitative index for decision support when selecting the Water resources facility improvement project has important significance.
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Theoretical background and Literature review

Concept analysis of Reservoir, Precision safety check, Water resources facility improvement projet

Data collection

Data collection of Precision safety check, Reservoir standard data, selection water resources facility improvement project data

Data analysis

Data conversion An analysis of factor affection the selection of water resources facility improvement project

Development of Decision Support model

Development of Decision Support Model for Selection Water Resources Facility Improvement Projects

Application of model

Suggestion a Decision Support model, Suggestion a method of utilization

Fig. 1. Research Procedures
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Table 1. Summary of Literature Review

Purpose of study Author Main research contents

Necessity and Promotion
Plan of Water resources
facility improvement project

Proposal for Management of Repair Facilities for Agriculture through Precision Safety Diagnosis

Lee(2003) of Water resources facility

Park(2010) Necessity of Water resources facility improvement project

Lee(2013) Proposal for Maintenance of Small-scale Agricultural Reservoir

Research on the priority of redevelopment of agricultural reservoirs based on the potential of the

Kim et al.(2009 . . . ..
( ) development environment and the constraints of regional conditions

Methods for evaluating Song and Park  |Evaluation of aging degree considering the importance and weight of each detailed item of
precision safety diagnosis (2008) agricultural reservoir
and prioritization of reservoir Lee(2016) Presenting the problems of the precision safety diagnosis system for block-based evaluation and
repair and reinforcement presenting the evaluation method through the defect phenomenon of individual members
KISTEC(2013) Developed an evaluation model for safety evaluation of small-scale reservoirs and presented a

draft decision on the priority of maintenance and reinforcement

Table 2. Facility Condition according to Precision Safety Check Grade

Safety grade Facility Condition
A .. .
Best condition without problems
(excellent)
B A minor defect has occurred in the auxiliary components, but it does not interfere with their function and requires some repair to
(good) improve durability.
C A condition in which minor defects or minor defects have occurred in the main components, but the overall safety of the facility does
(nomal) not interfere with the safety, major components require repair to prevent durability, deterioration of functionality, or simple
reinforcement of the auxiliary components.
D A condition in which urgent repair and reinforcement are required due to defects in major components, and restrictions on use shall be
(bad) determined.
E A condition in which the use of a facility is prohibited immediately and reinforced or refurbished due to serious defects in the main
(poor) components, which are at risk for the safety of the facility.

Source : Ministry of Agriculture, Food and Rural Affairs(2020), “Farming and fishing villages a set (a thing) in good condition law”
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Table 3. Precision Safety Check Grade Classification for Last Ten year

Grade 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total | Ratio (%)
A 0 0 0 0 1 0 1 36 0 13 51 1.4
B 5 8 11 4 119 64 130 84 98 70 593 16.1
C 240 276 232 170 251 345 338 319 282 280 2,733 74.4
D 62 58 34 40 36 17 18 10 11 11 297 8.1
E - - - - - - - - - - - -
Total 307 342 277 214 407 426 487 449 391 374 3,674 100
Source : Korea rural community corporation(2020) RIMS
| Improvement Project data ‘ —
| Precision safety check data ‘ — Data extraction and transformation — Decision S};/pg)ort Model
| Reservoir standard data ‘ —
(w] Data process flow
RIMS DATA — Data extraction and transformation —

Fig. 2. D/B Construction of Decision Support Model
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Table 4. Result of Pearson’s Correlation Analysis (1/2)

District Project execution status | Total grade Dam grade Spillway grade | Canal grade | Intake facilities grade
Project execution status 1
Total grade 433%* 1
Dam grade 367** 7196%* 1
Spillway grade A20%* .602%* A63%* 1
Canal grade AQ7** 585%* A45%* 871** 1
Intake facilities grade 263** A80** 374%* 357%* 350%* 1

*p<.05, **p<.01

Table 5. Result of Pearson’s Correlation Analysis (2/2)

District Project execution status Drainage area Total storage Safety check progress year
Project execution status 1
Drainage area - 116%* 1
Total storage -.088%** .665%* 1
Safety check progress year 282%* -.063** -.104%** 1

*p<.05, **p<.01
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Table 6. Result of Pearson’s Chi-Square Test and Phi Correlation Analysis (1/2)

District Pearson chi-square | Phi Correlation analysis | Adoption | Dismissal
Dependent variable : Project execution status 19
lack of freeboard 257.685%* 222%% ©
Infiltration water runoff (piping) 0.982 0.014 ©
Infiltration water runoft (slope) 1196.543** AT8** O
lack of safety rate 22.474** 0.066** ©
DAM Material defect 3.358 0.025 ©
Subsidence crack 100.173** -0.138** ©
Riprap relaxation 76.319%* -0.121%** @)
Deformation of slope 0.612 0.011 ©
Scouring and Erosion 231.212%* -0.210%** ©
Structure instability 59.367%* 106%* ©
Lack of spillway length 328.753** 251%* @)
Lack of Retaining wall height 47.647%* .095%* O
Crack and Efflorescence 223.263%%* -0.206%** ©
SPILLWAY |Scouring, Scaling and Spalling 12.505%* 0.049** O
Steel exposure and corrosion 5.709* -0.033* ©
‘Water leak 80.394** - 124%%* ©
Segregation 64.714%* - I11** O
Defect Hoist and gate aging 3.087 -0.24 ©
Factor Structure instability 61.108%* 106%* ©
Lack of Retaining wall height 123.524%** 204%* (@)
Crack and Efflorescence 145.378** -0.167** ©
Scouring, Scaling and Spalling 21.160%* .064** ©
CANAL  |Steel exposure and corrosion 1.097 -0.014 ©
Water leak 50.135%* -.098%* ©
Overturning and Offset 30.050%* .076%* ©
Segregation 92.908** - 133%%* O
Foundation Unoccupied 102.336%* 140%* O
Structure instability 5.97* 0.034* (@)
Crack and Efflorescence and Spalling 372.654** -267** O
Hoist aging and faulty 2.487 0.022 ©
Spindle Corrosion and Transform 57.259%%* .105%* ©
Fiﬁ?ﬁ?l% S Steel exposure and corrosion 94.530%* - 134%* ©
Water leak of intake facilities 5.545% .033%* ©
Water and soil runoff off channel under dam 4.292% -.029* ©
Scouring, Scaling and Spalling of channel under dam 0.676 -0.11 (@)
Crack and Efflorescence of channel under dam 107.571** -.143%* ©
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Table 7. Result of Pearson’s Chi-Square Test and Phi Correlation Analysis (2/2)

District Pearson chi-square | Phi Correlation analysis| ~Adoption Dismissal
Dependent variable : Project execution status 19
Extra banking 331.235%%* 251%* ©
Sealing 3.388 0.025 ©)
Grouting 660.669%** 355%* ©
Drain Install 8.205%** 0.040%* ©)
DAM Counterweight fill 0.633 0.011 (@]
Displaced 0.001 0 ©
Banking and tamping 65.346%* - 112%* O
Riprap repair and reinstall 634.203** -.348** ©
Section reinforcement 28.803%** 074%* (@)
Spillway extension 414.240** 285%* ©
Emergency spillway install 2.888 -0.023 ©
Emergency gate install 1.739 -0.018 ©
Foundation Grouting 9.425%%* -0.042%* (@]
SPILLWAY |Section repair 568.733** -.330%* ©
Crack repair 718.028%** -370%* ©
Rust preventative and Filling 7.127%* -0.037%* ©)
Repaired Gate repair and reinstall 2.846 -0.023 ©
and Reinstall 184.795%* .168** ©
Reinforced Section extension 455.495%* 295%* ©
(Proposal) Retaining wall repairing 61.680%* .109%* ©
Crack repair 667.201%** -357%* ©
Section repair 618.865%* -.344%%* ©
CANAL |Rust preventative and Filling 45.968** 094+ ©
Overturning prevent 0.53 -0.010 ©)
Water stop method 12.484%* -0.049%* (@)
Surface preparation 204.637** -0.198** ©
Reinstall 149.847 169%* ©
Crack repair 372.722%* -267** @)
Hoist repair and reinstall 2971 -0.024 (@]
Spindle repair and reinstall 11.115%* -.046%* ©)
Intake facilities repair and reinstall 12.900%* -0.50%* (@]
INTAKE
FACILITIES Water stop method 0.065 -.110 ©
Rust preventative and Filling 9.452%* .042%%* ©
Section repair 380.996** -.270%* ©
Surface preparation 201.591** -.196** O
Reinstall 69.971%* d16%* ©
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Table 8. Result of Logistic Regression Analysis

95 % C.I. for Exp (B)
District B S.E. Wald D Exp (B)
Lower Upper
Dependent variable : Project execution status

Drainage area -.096 .038 6211 | .013* 909 .843 .980
Safety check progress year .018 .002 63.927 | .000** 1.018 1.014 1.023
Total grade 2.308 259 79.372 | .000** | 10.050 6.049 16.698
Spillway grade 1.025 258 15.799 | .000** 2.786 1.681 4.617
Canal grade .638 252 6.428 | .011* 1.893 1.156 3.100
Intake facilities grade .879 .190 21.423 | .000%** 2.408 1.660 3.493
Infiltration water runoff (slope) 1.709 138 153.681 | .000** 5.525 4217 7.239
Scouring and Erosion (D) -276 .104 6.975 | .008** 7159 .619 931
Structure instability (S) 415 204 4.152 | .042* 1.514 1.016 2.257
Lack of spillway length (S) 301 .106 7.975 | .005** 1.351 1.096 1.664
Independent | Crack and Efflorescence (C) 551 .106 27.138 | .000** 1.734 1.410 2.133
variable  |Foundation Unoccupied (C) 525 164 10289 | .001%** 1.690 1.227 2330
Crack and Efflorescence and Spalling (I) =513 .108 22.688 | .000%** 599 A85 7139
Riprap repair and reinstall (D) -.803 119 45.853 | .000%** 448 355 .565
Crack repair (S) -333 136 6.009 | .014* 17 .549 935
Retaining wall repairing (C) 263 .095 7.661 | .006** 1.301 1.080 1.567
Crack repair (C) -.609 .143 18.027 | .000%* 544 All 720
Section repair (C) -354 119 8.861 .003%* 702 .556 .886
Surface preparation (C) -363 .170 4571 | .033* .696 499 970
Water stop method (C) 250 .101 6.161 | .013%* 1.284 1.054 1.563
Reinstall (C) AlS 130 10.199 | .001%** 1.514 1.174 1.953

Const. -4.560 227 403.576 | .000** .010

*p<.05, **p<.01
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Fig. 3. Selection Contribution of Independent Variables
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Table 9. Hosmer&Lemeshow goodness-of-fit

Chi-square Degree of freedom Sig.

12.453 8 132

Table 10. Logistic Regression Analysis Classification Table

Predicted
Observed Project execution status | Percentage
F S Correct
Project execution 3742 248 93.8
status S 445 802 643
Overall Percentage 86.8

a. Cut value : 0.5

Ao v Aoz PR

4.3 o2 HA|
prgRdrEle] 75 Avks upRo g e P REARY
ol theh Q] 52 919k A4k Eq. (1) 2] AAelsick

Y'=—4.560—0.096 < X, +0.018 X X, (1
+2.308 X X, +1.025 % X, +0.638 X X;

+0.879 X X, +1.709 < X; —0.276 X X,

+0.415 X X, +0.301 < X;, +0.551 X X,

+0.525 % X;, —0.513 % X;; —0.803 X X,

—0.333 X X5 +0.263 X X, —0.609 < X,

—0.354 X X —0.363 X X;g+0.250 X Xy,

+0.415 % X,
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Fig. 4. Predicted Success/Failure Ratio Graph
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T
Table 11. Result of Frequencies (Project Selection Period)
D(E;:)c t Frequency | Percent | Valid Percent Cl;fru:::tve
2.0 1 1.6 24 24
3.0 1 1.6 2.4 49
35 1 1.6 24 7.3
7.0 5 8.2 12.2 19.5
7.5 18 29.5 439 63.4
15 15 24.6 36.6 100.0
Total 41 67.2 100.0
Average 9.8415

o 7l whe A ApEe] op AEE Sslle] AAjEe 2
W A3} & S Q)T o) nfeke 2 fuss tht ATE ofZo]
oA & T AAAY 8RR ASS Selehe] e
% 98 Aoz gk

B Qo] 57k BAeh) Sle) Stsolagalel Siars
SE PR AEANE thde 2 AEaAlE Adssien
MBZA} ATHE Table 117} 20} ARZAAT} S2)A 7R
Ao} AL Slal it 9.84900] 7|7ko] 2pE Ao
AV, SR RS S i AJslele ksl
2} Az ek 9371 ARl & 915908 A7t 5= glow
Qo IR 46900 ThE o1z 3elle AR 4 gl

595 7tk
588

& Aol 71Ee) @A e iR A
7ol earazgol gk Htel] sl Aol AE ZHAaL Eekidet
&5 Belne] RS AT s WS TEste] AAfet
Sk AVdE dere] Q] Atk o] ARddIEE e
AVINRGARY SAE A o] 285 Tl AR
BVE = Jlvhs Aol L ofort slom ezl RN
Ante] JsE P B A ARl Z]ofgt FAlel
23 A7l ZESAEE Y & = Qs EE0] s=obd Afsfel
W AslE e 7]ofd Aes Ztidnk

£ e e ARkdido] griHe s AlRER] S
ARE BEfTde] gt A=Al tiek s 2obekA] 5
otk 5 ol ARt e o] asti AeA|e] 2]
ANEFAN] oAb wdle) dRk Ay da & Aotk
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